
  

Left: Photograph of a portion of the 
JENSA gas jet system.

Right: Pumping schematic for the 
JENSA gas jet target system. Gas flow 
from the inner receiver nozzle and from 
the high-pressure discharge of the 
compressor to the Laval nozzle is shown 
in red, and gas flow from the outer 
receiver nozzle is shown in blue. 
Vacuum pressure gauges, which are 
located at strategic points around the 
system, are not shown to avoid 
cluttering. Not all valves are displayed 
for the same reason. The restrictive 
apertures between pumping stages are 
shown as “throttling” elements and 
labeled U1-U4 (upstream) and D1-D4 
(downstream). Pump types are labeled 
(pumps are Leybold unless otherwise 
noted).

SYSTEM CONFIGURATION

Above: Control panel for the
JENSA system roots blowers

JET DENSITIES

Jet areal densities were derived from the energy loss 
measurements via measured stopping powers. Densities 
are shown for several gas species, jet inlet pressures, and 
partial jet widths.

THE                 GAS JET TARGET

MOTIVATION

We need improvements in beams, targets, and detector 
systems  in  order  to  continue  to  push  the  frontiers  of 
nuclear physics

The  Jet  Experiments  in  Nuclear  Structure  and 
Astrophysics  (JENSA)  Collaboration  has  designed, 
constructed  and  characterized  a  cuttingedge  gas  jet 
target for use in the next generation of nuclear physics 
experiments

Pressure profile as measured along the JENSA gas jet 
target system, overlaid with a CAD drawing of the JENSA 
components for comparison. The blue star at the jet 
location shows the measured pressure at the inlet of the jet 
nozzle; the solid blue curve at the jet location shows the 
derived pressure of the jet after expansion into the chamber 
(in other words, as “seen” by a beam). Note the log scale 
on the vertical axis.

PRESSURE PROFILES

The JENSA Collaboration is made up of researchers from several different universities and national laboratories across the US, including: the Colorado School of Mines, Oak Ridge National Laboratory, 
Louisiana State University, University of Notre Dame, Michigan State University/National Superconducting Cyclotron Laboratory, and the University of Tennessee Knoxville

            K.A. Chipps (UTK/ORNL), presenting author
 See https://sites.google.com/a/nuclearemail.org/jensa/home for more information

TAKEHOME MESSAGE

The JENSA gas jet target is the 
most dense helium  jet  for RIB 
studies in the world

“IMAGING” THE GAS JET

Jet profiles, created by imaging energy loss of an 
alpha source versus position on a highly-
segmented silicon detector (left), of helium 
(below left) and nitrogen (below) for 200, 300, 
and 400psi inlet pressure. Black curves show the 
top of the jet, and blue curves show the bottom of 
the jet. The helium and top panels of nitrogen 
were performed with a 0.8mm neck nozzle, 
creating a 4mm wide jet; the bottom panels of 
nitrogen used a 1.1mm neck nozzle, creating a 
5mm wide jet..


